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(54) METHOD OF PRODUCTION FOR 2-HALOGENATED BENZOIC ACIDS 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method of production for 2- 
haiogenated benzoic acids. 

SOLUTION: 2-Halogenated benzoic acids of formula (I) are produced by 
reacting benzoic acids of formula (II) with a halogenating agent in the 
presence of a Pd catalyst (A is -OH, -OM (M is an alkali metal), -N(R6) 
R7 (R6 and R7 are each H, a 1-60 alkyi group, a (substituted) phenyl 

group or the like), R is H, a 1-60 alkyI group, a 1-6C alkylcarbonyl group, >\crVfWi! 

a carboxy group, a 1-1 2C alkoxycarbonyl group, a (substituted) 1 T ' 

phenylcarbonyl group or the like, n is 0-4, X is 01. Br, I. and (R)n P utdt 

optionally forms a 3-4C alkylene or a 3-40 alkenylene condensed ring by ^-^^^ -'^ 
substituting adjacent C on the benzene ring). Cli) 
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[{b 1 1 

(I I) WSScSSKMt/N o y >fb?PJ i * * 





(R)n 



(10 



(R)n 

(I) 



(SCct', A«-OH. -OM (iC^', MUTJUyjU^ 
) . -N (R« ) R' (Si^". R° , R' tiH, Ci-C 
^7)V^)V. mm :7x-;P«) , RfiH, Ci-CeT 



)[^m. nfl0'-4, X^iCl, Br. loX. (R) n 



3 

X 




CI) 



>S^, i^TJ^. - has. Ci-C6t;i^=^;I/S> Ci- 

CfiT^Ua + v'S. AO Ci-C6 7;p=<r;i/S. AD Ci-C«7 

Ci-C6 t;1/4^;ux;u:7^ -;i^S3itl Ci-Ce 
7 ;p ;i/ X ;u - ;us 6 s« ^ n ^ — w ± 0) H 

Mb6l 




(SC*. R* . R' , R' RC;^R^ X«S;^j:oT 

fcS<. Ci-C6t;^4^;i^s^^l, r^ c 

[{b7i 




(itff. R^ . R* . R' RZfR^ {tm—:5L{tmU'DX 

t)^<. /\uy>m^. -has. Ci-CeT 
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-Ut±a)SlfeS**r-rs>'a::z;u«T«SS»*Jg3Ee 
[0 0 0 u 

i^? 1 0 0 0 2 1 

(tS^fcOtSiRl 2-ADyWfc^j&#KS«, E^Rr;^ 
KSX^^eoif > ir-RiCtcJ:^^®:^^ (0. 

J. Am. Chem. Soc. . 1 9 2 3, 5 1, 1 9 

7 1) . T)i^^)\^^j^oAm^mi'^rz^B^fkm<D^)^ 
yt-itR^s^mmT^mmz^m (®. j. org. che 
m. . 1 9 8 9, 54. 4 3 7 2), B^ym-^m^m 

^ffl^^^^Sjg:^^ (®. Org. Synth. . Ill , 
7 9 6, (1 9 5 5) ) XH^^ U -^Adll) h^)Z7)l7t 
20 DgfK^rffll^^SSji::^?* (€>. J- Am. Chem. S 
oc. 2176 (1970)) mfi^^^nx\^^^. 
X, A5>?»^Atei®^fflt^T^>il>^JrADy>^a§ 

fzO (®. J. Chem. Soc, Commun. , 1 
9 7 0. 4 1 7). ^>i^)Vmz^y^am^(r>m^Vft 

'&figS^^'i:>ll'e* 0 (®. J. Organometa 
1. Chem., 262, C 11 (198 4)), ^(O 

30 z^oix^mmmmm i.x\i^^m\zh\i^x'hmmm.tL lt 
i^So ^M.^mm^mnt\^xn^v^h.mm^m\i'^x 

((2). J , Org. Chem.. 1 9 9 8, 6 3, 5 

2 11). /\uyy{t(Dmi^m\tm<. f&m-^^^)v^ 

[0 0 0 31 

K O ^ c?) {4 g I Z A D y > {fc H T # I ^ fc <D o 

5^ ^T"r^fi[ga*^Mi^tA□y>^t:RCxCD^£^L$:^s^:"r^ 



[0 0 11] 

[ft:i 21 

X 




CO-A 



(I) 



^>it^M.m^m<Dmm:^mzm'r^^o:>'c$>^. 

[0 0 121 

/\uy >it^B^mm(omm\zi5\,^x. ^/\a^>m 

H 

.CO-A 
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n-yntf;k i-yntf;!/. n-y^^ji.. i 

s-y^Jl^, t-:/5^jk n-^>5='j|/. n-'X 

=f;u»$:^U. Tad Ci-C6 7;p+;^j <hti, l^— xii 

r C3-C4 t;u4^u>j ^i^D tf ix>, hU^^^u 
««a)^ig£S^a3-4®<7)T;i'=»^u>S^^L.. r c 

[0 0 1 31 ry^i^^u^jg^^j <hf^. 

3<H^±{CWr^6MS^SU-;U:t+f>'S^7i^L. «^ 
Atf 2-lfUi^;U:t+5^S. 3-fcf U>^;U:t4^xa, 4 
-fcfU >^;i/^=^^>-S, 3 -t^ U^i^-JL-pt^fxS. 4- 
eUi^^i^-JU^r^^v-S. 2 - tfU ^ V?— ;U:t^xS, 4 
a? -eU S->*:rjU>t + v'S, 5 -e«J a>^r:J^:t=^^>- 
[0 0 1 41 *^^<7)2 -ADy>fb^SSKSS<^SiS 

i= [{bi3i 




(R)n 




CO-A 



(10 



(I) 



(it*. A, R. nRt;x«fiaffi(3|^i;« ) 

o A n y Mbffl Rss $ -fr -5 c <i: J: 0 Si isr ^ :: eh *t 

C7A]S^D^^n6^:OE&^<5:LT, Nr. h U 

(i L;^c/t^->'':7Alg^$:fflv^^::<h;5^T^. cnecD/t 

[0 0 151 /t^vOAtt«<Dftffl»ti, -«S;(1I)T' 
0 0 0 0 0^«'-l/2^Sgffi«:ffll^-2>C<5:;&^T^. 

if ^ b<« 1/100000 1/10 ^figs^ 

ffll^-2)C:<b;&^T€^> ci:0*fSL<Jil/l 0 0 0 OS 



-1/1 0 OSggffi^ffll^'2»C<!:;6^-e^^. *:RJiST 
ffll^^ADyXkSOch LTfi, I2 , C l2 . Br2 . 
I C 1 # (D5j^iP4^iy\ay>, N - 1> □ a zi A^g[< a 
K, N-3- Ki3A^K-r ^ H, 1. S-f/H-Kt:^^ 
>h-r>. 1. 3-S?3-H-5. 5 -i^;<^;H::y> 

m<D&mm\t-m^(ii)x^^ti^^B^mm\zMLx 
L<m^agg-3^ggg^, ctojffiu<nisM 

[0 0 16] ^S^TfigfflT-STfStt^fitt^hbTti, * 

h7hKn>'^> (THF) . >?x5^;i/X-7^JP^cox 
-T-)l^mm. >^;<^JU3}^;UAT^ H (DMF) , 
50 5^;U7-trhT^H (DMA) , N -p^^^JPtf D U K >^ 



* ■ 

• ■ 
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ft(offl^«®j€:#fco nmm 1 Lmmi^z 4 o o mh z - 
&mm^mt 10 0 %x$>'Drz. 

^H-KMR^r^*;|/>'>^ h (dm) : 2.43(3H.s). 7.13(1H. 
m). 7.24(2H.m).9. 15(lH.s). 

[0 0 2 5] mmms. ^mmi tmm<DRf^:>?&\zs^^s^ 

5";Pbi$^>h-f >1 5 4mg, 2- (1, l->?;^^;i/ 

y5^:7;i/:ta-fy"/ptf;u-2' ->^;P'>c>xt— u 

FO. 4 gS.t/^THF 1 5m I S:SPA7 0t:T2. 5S# 

#^Co *Sg^]l <hl^«ltC4 0 0MHz-NMR-e5J^Wb 
aW02- (1. l-i^^^)\^-2-;<^)i<^ 
:tX^;UTa/*;U5pZi;U) -3-3-H-4' -'xy ^ 

0 0 X-^^-Dfc. 
^E-MR^^tJ)i^i^Z7 h (dm) :L42(6H.s). 1.90(3H. 
s). 2.39(3H.s).2.82(2fl.s). 6. lO(lH.s). 7.21(1H. t), 
7.40(lH.s). 7.45(lH.d),7.77(lH.d). 7.98(lH.d). 8. 
43(lH.d), 8.56(lH.s). 

[0 0 2 6] mmm 9 . ^mm 1 tmm<oR^^ss\zs^§& 

n'yV^Kl 0mgi:N-^anr3Ai57g?-r ^ HO. 2 
7g. 2-{ 4-y)l^^uyx.-)lti)i^^^M 30 

g^O. 5 gRt/t/DMF 2 0ml ^llP^7 0t:"C3B# 

SSCT 1 ^mWz40 OMHz "NMR7?»WL.fcie^, 
att(D2-iJ7aD-6-( A-y)V:^uy:sL:^}Vtl)\^if^ 

^H-NMR'Jr^l^jPix^ h (<5<i) :7.09(lH.t). 7.38(111. 40 
d). 7.50(1H. t).7.59(lH.ii), 7.75(lH.m). 8.09(lH.d), 
10. 72 (IH. s). 

S5!ift;<^2a'voeBa«tt«i 0 0%-efeofeo 

[0 0 2 7] mS0iJlO. *M0*J 1 i:(^«lc^jSlt>gstc:ft 
K/t^S^C^A 2 3mg, N-3— Hr3A^K-r ^ H 0, 
23g. 2- (3- (1, 1 -i^pC5^jU-2-pt5^;U^ 
:tX^;i/TS y :^j;U/Kx;W -4' -A,y5r37;U:;i-p-r 

vyot:;u-2' -p^5^;w :^:7hyxgHo. 5 7g 

RtXDMF 2 Om 1 $:ftl;^7 0t:-C2^PBl, iPJKS^L 



4#Ba 2002-3385 16 
\Z&^il<^. B^Kx^JI/-CSM«J€:ttajUfco 

= 1/8) TftSb, l-3-K-2~(l. l->?^ 

-^yr$^:7;u:^-D-r vynif;u- 2' -p^^;i/-3-^ 

:7hT— UKO. 57g (iR^70%. itjj^ 2 2 8 2 

3ot:) ^ntz. n4'vo3»:7 5^fk(7)agsiRttfii 0 
[0 0 2 81 ^jffiM 1 1 . wmm 1 ^i^«i<7)S^xgstcK 

S/t^>?«:7A 1 4mg, N-3— Fa/\^7K-f ^ KO. 

2 3g, 2- (1, l-iy/^'^)V-2-:^'^)V^^X,^ 

rtn-f vyotr;i/-2' -^^;P'^>XT- U H 0. 3 

4 g&l/DMF 1 Om 1 ^to;t7 0t:-C2B#rBl. SDJ^JS 

;i./n-A.4^if >= 1/8) -e»su, 2- (1. 1- 
3-3— H-4 -i^nD-4' -'\y^:7;^;i-D< v::^ 

Dtf;i/-2' -^^>/V^>XTX'J HO. 3 2g (itX^ 
7 8%, Bt;S2 2 5*C) 3fit'\<Z>3»;7^ffc.pfi: 
MiltRtttt 10 0 %T^o^o 

[0 0 2 9] *«SW 1 2 . HJSW 1 ^mi^<DKfi&SSizS^ 
S7'?^>?'i7A 2 mg, 1. 3->?3-H-5, 5->?;?^ 
5^;l/ty> h-f > 1. 72g, 2-{I, l->?j?C5^;u 

-2 -;*^;ux;^:7>rx;i/x^;P7^y ;^;i^3j^x;p) - 
4* -'xy^'y^u^p-f vyn tr;u- 2 * -;<5^;i/'-;> 

XTZ1UH4. 8 gRr/THF9 0ml €rllO^T7 Ot: 

>*:t^T'*4' Jcft^a^, BW^*ftKx5^;i/ 

#enfca^^^»«:5>U*^;U:^^A^PVH^^ 
77-<— (ftg?x^;U/n -^+'y->= 1 /3) T»Sa 
3-^3— H-2- (1, 1 2 

x;i/X5^ji/7^/*;i/7t^x;u) -4* -^y^ 

:7J|/:tD-f y T^PtfJU- 2 • -^^^^U'^VXTXU H 
5. 5g (4X^9 2%) ^ntz. 3it^(D3 0m{t<D& 

SS«tttt 10 0 %-c&o;to 

^H-NMR^ra:^JUv'7 h ( (5 M) :1.60(6H.d), 2.21(3H. 
s). 2.38(3H.s).2.85(lH.d). 3.10(lH.d). 6.68(lH.s), 
7.22(1H. t), 7.42(1H. s).7.48(lH.d). 7.78(lH.d). 8. 
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:Gmx'. 2- (1, 1 -s;>^;w- 2 ->^;u^:*-x^ 

2- (1. I -iy^9^)l-2-/^^)\^^^JL^)UT^/ 
(|R^7 9 Ms^2 1 8-- 2 2 or) Sfi'^ 

2- (1, 1 2-^^;p^:tx^;uT^y 

-4' -'\y^7;i':*-D< yype^P- 

2' - ^5^;i^^>XTmj K:?^^ ^ 5 - ^ □ P - 2 - 
(1. 1 -i^;<^)\^-2'-^^)l^:tX.^)\^T^/tfJl 

7}f-;U) -4* -'\yi^:7;U:tD'r V^n tf;i/- 3 -3 

2 2 7t:) ^i^fco 3m-^(D3om{t(D&mmRmti 

[0 0 3 7] nmm2 4. *)5g^2 2^fg«(^->^ffiT% 
5->^D^:-2- (1. 1 2 

-2- (1. 1 -v?;^^';!^- 2 -;<5^JU^:fX^JUT^ 

y -4' -^y5':7;i/;!-D-f vy□tf;^- 
3-3— K-2' -pC^;i/'>;>XTXU H (iR^7 5 
%, aA2.0 5-2 0 7X:) ^fffc. 3&'\C7)3'^5Sfb 

<o&s:m^mti 0 o^-cfco/t. 

*j5S«?i]2 5. I^J5S«^2 2 ^|^«l<7):^ffiT, 2- (1. 1 

-4: -^y:$^:7;u;^-D-f v:/Ptf;i--2* , 5->^>c 

^^JU^^OXTXU K;&^e2~ (1, 1 ->^>C5=^;i.- 2 - 
^5^;u^:^-x^;uT^ y:^;V4^xji/) -4* -^zf^y 
;i/:tP-f yyDbf;i/-3-3— H-2' 5 

>XTXU K (iR^4 8%, ||$,^2 34'-235t:) ^ 
3fi-vC0 3«i75fefb<^figSfl?ttttl 0 0%T*o 

[0 0 3 81 mmm2 6. ||]ffiW2 2 <hR«(^:&ffiT. 

2- (1, 1 -v^p^^;i.-2-;<^;u^;fx^;WT^y 
:^>il.;t^x;u) -4' -'\:/3^7Jl/^p< yyn t:;u-4 

-/K4^S^-2' -;jt^j|/'>C>7:TX«J KT^^e 2 - 

(1, 1 ->^^^;u-2-^^;L'5":tx^ji.T^y*;p 
#x;u) -4' -'\y5':7;p^a-f v:/ntf;u- 3 -3 

-K-4 h4^->- 2* -;<5^;i^'^>XTXij K m 
ms 4 15 3-15 5t:) Sr^fc. 3fi['v(753 

^7?K{k<^figS*^tttt 10 0 XX'&'ofz. 
*JSCT2 7. *jSfi0«2 2<tig«la)^}iT, 2- (1. 1 
- x/^JU- 2 -^^'^l/^'^^-x^jP'Z^y :^JI/3fxXJU) 

-4* -'\:?'5^r7;U:tD<vyDt:;u-2' 

4-hU;7JU:tP^ h=*^ v^>X7X»J K 6 2 - 
(1. 1 2-;>C5^;U^:tX^;i.7a y :^JW 

7tf-;u) -4' -'\y^:7;i.>rD-f vype^u- 3 -3 



(9) 1#Pa2 002-338516 

16 

— K-2' ->C^Jl/-4 - hU:7JU:tPpt h^S^'OX 
7XIJ H (iR$8 6 Si.^C2 1 3 - 2 1 4 *C) 

fc. 3a'\<D3«?*{b<DfiS«tRttH 1 0 0 JgTi-D 

[0 0 3 9] mmm2 8. *S6«?«2 2 <!:K«|co:^}£-C, 
3- (1, 1 2 -;<^;U^;rx^;i.T^ y 

:^jU7jfx;i/) -4' -'\y^:7;U3t-p-f v^a bf JU- 

2- (1, 1 ->?^5^;^-2-;»c^;^^:<^x5^;^T^y 

i(? t})i^7^i^M -4' -^y5^:7ju;f n-f yyp tf;u- 1 
-3— H-2' 3 -:^:7^U>*j^iiH>gE7 

— U K (iR^ 7 0%, a.^. 2 2 8 — 2 3 0*0 ^nfz. 

^ss^2 9. nmm2 2 t^m(D:^m'v. 2* 

-8- (1 2 -;<^;i/5^:4-x^;i^y^y 
;ifx;i^) -4* -buy)i:tu^h=^>-i-±y^u 

>/7;UjJ^>ffiTxtJ 7 -3— K- 2 • 

8- (1 -^5^^!/- 2 ->c^;u^^x^;UT^ y 
— ;U) -4' - hU7;U:*-ppt h + ->- 1 -:>-73^U> 
a? :^JU3l^>ffiTXiJ K (iR^7 5%, 1 7 6-17 8 

[0 0 4 01 IIMW3 0. mmm2 2 ^mm(D:^it'v. 

2- (4 - :^ P p - 2 - ^^;u:7aL y^ S^) -N- 
(1. 1 -S^pC^^;^- 2 -;<^;i^5^:^-x^;u) 
^K;!j^€>2- (4 -:57PP- 2 -;?^5^;|/7a:y^'» - 
N- (1. 1 ->^;<^;u- 2 -7^^JU^^X^;U) -6 
-3-K'^>XT^ H (iK^8 5%, ifi,'*^! 2 8-13 

30 

mmmzi. %m&\2 2t.^u<D^m-x:. 2- (3-^:7 

pp - 5 - h ij :7;u:tP>^^;nf Ui^>- 2 }V7t^ 
v) -N- (1, 1 ->?;<5=^;u- 2 ->c^;^5^::tx5=• 
;^) '^>XT^ K75^€> 2 - (3 -^PP- 5 - hU 
5j-p^^;i.tf U 2 --rJUrt^^v-) -N- (1, 1 

'--J:^'^)l- 2-^'^)V^:^x.'5^M -6-3— H'O 
XT ^ K (iR^8 1 %, la.^tS 3-8 St:) ^^fco 6 
fi^<7)3C7 3gftiOfi:H«lRttm 0 0%T&ofc, 

[0 0 4 1] mmmz 2. *ss0ii2 2 ^mi^o^-^j^tkx^ 

40 2- (4. 6 h^SxhfiJ ^>?>- 2 --r;i/;i-4^ 
v) -N- (1, 1 ->?pC^;i.- 2 -;?t5^;i/5":tX^ 
;U) ^>XT ^\^t^^2 - (4, 6 ->?pC h + ->t!U ^ 
v?>- 2 -N- (1. l->?^^;i/-2 
-y.^;U^:rx5^;i/) - 6 -3— H'^>X7^ K (iR^ 
8 9%, Hfir^l. 5 7 6 5 (2 1. Ot:) ) ^ntzo 

*8Sfi?«3 3. *JSfia|2 2 <i:|slt$O^Fffi-e, N- (1. 1 
- 2 -;<5";i'5^:t-X^;U) - 2- (4-hU 
3^JW^D/5^;i.:7ji:XJI.) 'OXT^K^^^eN- (1. 

5^? 1 ->^p^^;u- 2 -pc^ji^^>j-x^;u) -6-3-H- 
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pmg. ^U^i^— >y7.4A0. 4gRZ/DMF5 
0 O-CTSPSPhI, iP«ilgSibfc. S*t*IT«. SJCffi^ 

HSfiCTl t|p|«IJC4 0 OMHz -NM 

*H-NMR^^*Jl/5x:7 h :7.35(1H. t). 7.49(1H. 

t), 7.72(lH.d),7.99(lH.d). 10.32(lH.s). 

[0 0 4 7] lt$J0iJ2. 1 3 <i:(pI«IC0^jl/itT3t 

^v^e^A 5mg ^o- h;l'-r;USO. 3g, »K^4. 
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a? 

4mg, N-3— H3/\^ffi-f ^ KO. 5gStX^l/=t^ 
— >-yX4A0. 4g, DMFl 1 m 1 Srttl^ 1 0 
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